Identification of the STAC3 gene as a skeletal muscle-specifically expressed gene and a novel regulator of satellite cell differentiation in cattle.
Recent studies in mice and zebrafish suggest that the unannotated Src homology 3 and cysteine rich domain 3 (STAC3) gene plays an important role in skeletal muscle development and contraction. The objective of this study was to determine the tissue specificity of the bovine STAC3 gene and its potential role in the proliferation and differentiation of bovine satellite cells. The STAC3 mRNA was detected only in skeletal muscle among 18 bovine tissues examined by reverse transcription PCR. Western blotting revealed the expression of STAC3 protein in bovine skeletal muscle and the absence of it in 6 bovine tissues analyzed. Transfection of the bovine satellite cells with a pool of 2 STAC3 small interfering RNA (siRNA) caused a 90% reduction in STAC3 mRNA. Cell proliferation assays revealed that STAC3 knockdown had no effect on the proliferation rate of bovine satellite cells. Approximately 60% of bovine satellite cells transfected with STAC3 siRNA formed myotubes by 72 h of differentiation, whereas that percentage was 40% for those transfected with negative control siRNA (P < 0.05). At 24, 48, and 72 h of differentiation, bovine satellite cells transfected with STAC3 siRNA had greater mRNA expression of myogenin, myosin heavy chain 3, and myosin heavy chain 7, markers of myotubes, than those transfected with negative control siRNA (P < 0.05). These results suggest that the STAC3 gene is a negative regulator of the differentiation and fusion of bovine satellite cells into myotubes. However, STAC3 expression was increased during the differentiation of bovine satellite cells into myotubes. This suggests that STAC3 might have different functions in bovine myotubes than in bovine satellite cells.